Transposition of the great arteries (TGA) is a congenital malformation in which the aorta arises from the morphologic right ventricle and the pulmonary artery from the morphologic left ventricle, resulting in two separate and parallel circulations. TGA occurs during embryology by an abnormal division of the truncus arteriosus into the two great vessels. The incidence of TGA is 5% of all congenital heart diseases. The case report follows a fetus upon diagnosis of TGA at 27 weeks gestation through multiple surgeries and full recovery.
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Key words: transposition of the great arteries, levotransposition, dextrotransposition, aorta, pulmonary artery, ductus Arteriosus, foramen ovale, arterial switch, and echocardiography with Doppler Transposition of the great arteries (TGA) is a congenital malformation in which the aorta arises from the morphologic right ventricle and the pulmonary artery arises from the morphologic left ventricle, resulting in two separate and parallel circulations. It is important to identify infants with this malformation prenatally. At birth, they will present with severe cyanosis that may progress rapidly to metabolic acidosis, which is secondary to poor tissue oxygenation and compensatory respiratory alkalosis.
Patient History
A gravida patient in her early 30s was referred by her obstetrician to a fetal cardiologist because of an abnormal sonogram with findings representing TGA and an echogenic focus in the left ventricle (Figs. 1-2). The patient had a negative smoking and drinking history. She was not taking medications and reported no other complications with the pregnancy.
Fetal echocardiography was performed, which noted a focus in the left ventricle representing a bright papillary muscle. Figures 3 and 4 were obtained at a pediatric cardiology clinic and demonstrate TGA. A second fetal echocardiograph was scheduled to reevaluate the growth of the right and left heart and to rule out evidence of cardiomyopathy. At 31 weeks pregnant, the echocardiograph was repeated, and the impression was consistent with the prior sonographic evaluation. A third echocardiograph was performed at 35 weeks pregnant, noting that the right ventricle size was slightly enlarged. The fetus was delivered, and a postpartum echocardiograph verified the in utero documentation of TGA. The neonate underwent an atrial septostomy. Postoperative echocardiography demonstrated improved flow through the atrial septum. A central venous catheter was placed across the foramen into the left atrium. A follow-up echocardiograph demonstrated good left-and right-ventricle systolic and diastolic function. Later in the month, the infant underwent an arterial switch, and postoperative echocardiography noted that the arterial switch had excellent surgical re- sults. Physical and sonographic assessment performed one month after operation determined that the neonate was progressing well.
Discussion
TGA is a malformation in which the aorta arises from the right ventricle and the pulmonary artery arises from the left ventricle, with parallel and systemic circuits. The embryology of TGA is an abnormal division of the truncus arteriosus into the two great arteries. The United States has approximately 8 per 1000 live births with congenital heart disease; approximately 3% to 5% are born with TGA. 1 It is more common for males than females to be afflicted, with an occurrence rate of 3 to 1. 2 Reynolds 2 also reports an increased prevalence in fetuses of diabetic mothers.
Congenitally corrected (levotransposition) and complete (dextrotransposition) transposition are classification subdivisions of TGA. Congenitally corrected TGA is characterized by inverted ventricles and transposition of the great arteries, but circulation is corrected. Atrioventricular concordance with ventriculo-arterial discordance defines complete TGA. Complete TGA can be further divided into two classifications, which are dependent on the absence or presence of a ventricular septal defect. The consequence of this anatomic arrangement is two circuits that are completely separated. The systemic circulation is nonoxygenated systemic venous blood returning to the heart that passes through the right atrium and the right ventricle and is ejected into the aorta. 3 With pulmonary circulation, oxygenated pulmonary venous blood reaches the left side of the heart and returns to the lungs by way of the pulmonary artery. This situation is characterized by severe and life-threatening hypoxemia early after delivery. With closure of the patent ductus arteriosus and the patent foramen ovale after birth, this condition is incompatible with life. 4 The best chance for survival occurs when there is a mixing of the two circulations by way of a defect in the atrail septum or ventricle septum and the patent ductus arteriosus and patent foramen ovale.
Neonates with complete TGA require immediate treatment. Steps should be taken to maintain a patent ductus by administering prostaglandin E1. Performing a balloon atrial septostomy to enlarge an atrial defect may be necessary to allow adequate mixing of the two circulations. Patients with large ventricular septal defects do not require immediate surgery. However, it is suggested that surgery be done within the first three months of life. 5 Pulmonary artery banding and arterial switch are options for infants with ventricular septal defects. Arterial switch is, however, the treatment of choice for patients with TGA. 5 Arterial switch is performed as open-heart surgery. The pulmonary artery and the aorta are cut above the area where the coronary arteries attach to the aorta. The pulmonary artery is pulled up while the aorta is pulled down, so that they are joined to the appropriate ventricles. 6 The coronary arteries are then attached to the aorta in the correct position.
Mortality has decreased in patients who have undergone the arterial switch procedure. There is a 5-year survival rate of 85% and a 10-year survival rate of 80% among neonates who receive treatment within the first months of life. 3 Of the neonates who do not receive treatment, 50% die within the first month and 90% die within the first year of life. 3
Conclusion
Complete TGA has an incidence of 5% of all congenital heart disease. 2 The malformation occurs during embryology in which there is an abnormal division of the truncus arteriosus into the great arteries. Usually, the infant presents with sever cyanosis. Without intervention, 90% of patients with TGA will die before six months. 2 Echocardiography with Doppler and color flow help provide a diagnosis. Parasternal long-and short-axis views of echocardiography (2D) imaging provide information in the diagnosis of TGA by demonstrating the aorta arising from the right ventricle and the pulmonary artery arising from the left ventricle. Color flow provides information about the location, direction, and shunting. Doppler provides information about the presence and severity of left-ventricular outflow tract obstruction, pulmonic valve stenosis, and valvular regurgitation. Early, accurate detection of TGA will provide the patient with a better prognosis.
